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MORANDUM FOR:  Chief, Technics : .
J; . Cn,ct,vf@ahnicai Services & Support Group, HPIC

SUBJECT: " BPIC Imsge Enhancement Potential
. e o } L3 . 1 -
dﬁfitae ©C 18 an anelysis of a problem that hasg aaﬂu“ed a
eal of importance and concern over the past year. BRa
] '«-O

n at
lndlcgvﬁ t 2% & starting solubion is well within our gras
. : grasp, .
g ment recognizes the. need for: implenmenting such
?] &”SU“Cd that vhatever zdded costs are '
ne

e pot tlal improvement of target quality.
44 e :
.Iu 15 recommended by APSD that you carefully review Lhi

ity p Tecer de i} 3, ¥ review this

o the 3 atization that this is the fir st step in obtain
geal which is5 on the r il . a8
o +d pe . J..-.O.l. luﬁn an CaL i aC
‘ ? : 4 readily itzl reach, APSD

would be hoppy to anss an, ions
*5; to answer sny questions which you may have.

A : 25X1

i Deputy Chier
Applied Photo Science Division/Ts

M

SG/HPIC

AﬁLachmeat: afs

Jtributﬁon: v
Cy 1- HPIC/USSG, w/a /
o JPTC/?SSG APSD, w/e - chroho 9/69

NPIC/TSSG/RED, w/a

N#IC/TSQG/AP9D4 \(16 Sep69)
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. ATTACHMEHNT to

.I. PROBLEM: NPIC has no tlmely in-depth targ@t oriented 1mage
enhancenient capability

II. FACTS:

1. NPIC Management has become increasingly aware of the need
for spec1ellzed prlntlng (1 e. the Dupe Specs Study)

'2. The Applled Photo Sc1ence Division (APSD) has the respon31-

: ‘blllty under its missions and functlons to 1nvestlgate, develop

GRa3P §

owngrading and
ded:ssmca.m

oA ldded fism astomatlic j iﬂj :32,1

and implement advanced techniques for analyzing and interpreting
degraded imagery. | |

3. The APSD has 1n-depth knowledge of present reproduction
vtechnlques and criteria.

4, The APSD is at t@e processing site for tﬁe ihitiai phase"
handling of all satellite missions. o

5. WPIC has iﬂformation availéble to them (from the ephemeris)

.éo get pass/frame ﬁﬁmbers.and coordinates:of speéific_térgets prior
-to film arrival at the pchessingléite. . |

6. The'APéD has photo scientists available fo'provide.proauction-
‘oriented image enhancement prodﬁcts to the Centér. |

7. The APSD presently has microdensitometric techniques for

-enhancing some images and the potential for production-oriented digital'

image enhancement.

e '17 1:
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: 8. The TSSG/Recearch Englneerlnc Dl?lsion/Advanced Technology o
' Brancn/uxplordtory Laboratory (TSSG/RLD/ATB/EL) has the contlnulng
”lpotentlal for provldlnc technlqaes for use in productlon of dlgltal
'“'_and analovue 1mage ennancement products..
:?9Q. The ATB/EL has the chemlcal 1ab and dark roon f&CIIltleS
"j_neceseary to prOV1de tallor—ﬂade enhanced 1mave products to customers
10 The ATB/EL has an excellent pﬁotomlcrographlc capablllty.

ll The Productlon Serv1ces Group/Reorographlcs D1v1310n/

u:i‘Photogranhlc Serv1ces Branch (PSC/RD/PSB) has‘prlnters and processocs.‘;‘::%jﬁ
v:‘capable of belng used to enhance 1maaes.e'a' | | v | | s
| - 12, PSG/RD/PSB ‘has a ouanulty of dlfferent reproductlon stocks.  -
“;£i3', The Eastman Koda& Fllm Evaluatlon and Testlng Fac111ty
.i~: Labovatory at "Brldgehead" (EK FEAT Lab) is phy51cally located at o
':the proce551ng 31te and near the or1g1na1 negatlve breaAdown area.

"?iwlhl» The EK FEAT Lab has 1n-deptn knowledve of the phy51ca1 aspects | -

'ifof all antman Kodak emu151ons. o '
lS The EK FEAT Lab has access to all EK R&D on new enu151ons. A

16 The EK Droce351ng fac111tv has many snec1al order (SO) EK

-

emu151ons avallable to 1t _
7;}.17.,The EK FEAT Leb is funded by the NRO to serve the Community.

III. DISCUSSION:

' ;l, History shows ‘that for the past. three to four years, NPIC PIs

-

RN, S

. 1.25X1 |
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have spor adlcally 1nd1cated a need for varlous types of 1mage enhance-

ment tecnnlques to assist tnem in tnelr readout of degraded targets.

APSD the RED Exploratory Lao and PSG/RD/FSB have attempted to

. prov1de such assistance through the use of 1soden31trac1ng, density

cuts, photomlcrography, and a llmlted amount of chemlcal enhancement

procedures. Informal a851stance

proce331ng site (EK) to occaslonally reproduce spec1f1c targets on

-dlfferent emuls1ons or to make special d=n51ty cuts and enlargements.

2. A1l these attemots have been conducted on an ad hoc ba51s

wlth a minimum of 501ent1f1c 1nvest1gat10n.

3. Some means must be generated to coordlnate those procedures

that can be imple

PIs on a production basis. Based on the facts stated in the 1n1t1a1

portlon of this report, the APSD is in the unlque p031t10n of belng

;.able to 1mmedlately assist the 1nterpreter 1n acqulrlng some 1mage’

enhancement a551stance in all phases of hlS readout

k.

In order to prov1de the 1nterpreter with optlmum quallty

o mater1a1 on a flnlte number of selected targets durlno hls flrst and

second phase readout, the APSD could 1molement the followlng procedures
- &. Devise small computer programs to search out from predlcted
m13510n eohemerldes, bass and frame numbers of those targets

notorlous for thelr poor quallty reproductlons, those vhich demand

has also been requested from the major

mented to prov1de ontlmum quallty material to the “: ,-

I e Rt s o e e e e et

25X1

25X1

25X1
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immediate in-depth one time readouts and other very high priority

- targets. The results from such programs would be available to the

APSD,teah leader at the processing site prior to the arrival of,v

the film.

b. During the initial phase handling of the mission negativeS,*

': the APSD team would crltlcally assess tnose frames 1nd1cated by

fthe procram readouts and judce whether 1mage enhancement for each
specific targetvls Justified. He can also use his own wlsdom and

experience to determine whether certain image enhancement tech-

" ‘niques would alleviate the results of poor quality products due

to malfunctioning systems.
imege enhancenent, he can enlist the aid.of either the FEAT Lab’
or the productionborecessina personnel'at EK to provide an

optlmum quallty renroductlon for thelr customers.’ If:the number

~¢. Once he determines that a target'can be improved through.

of such "tallor—made" targets are restrlcted to manageable amounts, .

clthe'enhanced products could'be made avallable to the Center

w;;;751multaneous w1th the arrival of tne other reproductlons.i

- 5. Durlng all phases of the PI readout of the reproductlons at

NPIC, APoD personnel could be on hand to p01nt out foL the PI those

"areas’where inage enhancemenu can benefit him. Judgement could then

be made as to wnetner enhancement should be accombllched u31n0 the

'originei\negatlve still at EX (and thelr expertise), or to use the

25X1

25X1
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determine where it would be accomplished and by whom.

pieny PR %2‘ E :ﬁ?& ATTACHMENT to
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NPIC facilities and work from 2nd or 3rd generatien duplicate

negatives. The type of enhancement techniques to be used would

6. The NPIC has the'pdtential for providing a great nariety of

".image enhancement products., It ié,presently'quipped to provide
: microdensitometric and isodensitometric.products to the PI and has a

potentlal to eventually provide a sonhlstlcated digital image

restoratlon fac111ty. Technlques presentlv belnv 1nvest1gated by

the TSSG/RED/ATB/EL and EX concernlna analogue/chenlcal enhancement

show promlse of providing production methods to assist the PI. The '

Center has an excellent photomicrogrenhic capability, some good dark '

room}e@uipment and fine production oriented processing'and prinﬁing

.ecuipment._ The chemiéal and physical characteristics cf the present

reproduction materials is also well known.
". T. What appears to be lacking is the coordination and cooperation

necessary to consistently orovide the photointerpreter with a

A‘sclentlflcally designed, productlon orlented image enhancement
capability. The problem of how to enllst the aid of the EK process1ng

' personnel the FEAT Lab the EL, PSB and APSD to prov1de this h”““;

ﬂjcaoablllty should not be an 1nsurmountable task.

8. The facts’ p01nt out that the APSD utlllzlng tne techniques

investigated-by‘the EL and EK could effectively implement a Center

25X1 |
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'-1mmed1qtelj by establlshlnﬂ & swall 1nformai cadre of presently

wide imaue,enhancement program which would encompass providing such

resources for all phaseo of PI readout. They.can initiéte action.

" available photo scientists within the APSD to coordinate current

ad hoc studies being conducted throoghout the Center end at EK.

9. _The division needs, howevér,_the authority and backing of

¢

manavement in order to effectively cut across division and group

: llnes to establlsh ‘this unigue caoablllty. Without the total

I

) cooPeratlon of the LL ‘and PSB (and 1nc1dentlj the PIs) any attempt

vlv

. to prov;de such services wlll be serlously curtalled. " In the

interlm, the NPIC CCB observer can sound out h1s chalrman to

_determine whether the FEAT Lab could be tasked on a continuing',

basis to assist in this endeavor, vhether such projected services

wouldAbe covered‘under the CCB PARs preséntly investigating re-

- production quality or wﬁether a héw PAR could be suggesfed to deal with

this specific task. should 2lso be contacted and ,»,225X1

_briefed on this suggestion to,détermine'whetherotheANRO will be

~ amenable toward‘establishing such a potential at the processing site(s).

-10. In order to provide the PI with the knowledge of how image

‘enhancement techniques can be an assist to him, the APSD plans to

publish a handbook depioting the different enhancement methods that

. are presently avaiiable., The 1llustrat10ns will ov1de the PI with

T 25X1
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informetion.en hew Aiffefent types of imeée degradations can Be
‘overcome and will be a guide te indicate ho& the specific image.of o f.: k
inte?est:to him may be enhanced. Once the handbooks'are aveiiable, . - é

". briefinge can be conducted for the different groués and the'serviees |
ef APSﬁ technologists will be'maae_available to the_PIs~during |

each mission readout. _ Ce LT |

. IV. RECOMMENDATIONS:

. ' N ...- ,It is recommended that

1 . j_‘lrlg' . Manacement autnorlze the TSSG/APSD to be the focal p01nt

ki g2

for producing a production oriented 1mage enhancement capablllty

within the Celnte'rw o N |
b. Management have TSSG /APoD Drlef the NRO Son the BTy <l

vprOJected plan for hav1ng a Cenuer ‘image enhanceﬂent canablllty

ﬁ i -: ; .G The CCB observer discuss with the other CCB members, the
? o ' .pos51blllty of using ex1st1nv or sugvested PARs as vehlcles for
:prev1d1ng an 1mage enhancenent capablllty at the ploce551ng site.
@# That the TSSG/RED/ALB/VL emnha51ze programs to 1nvest1gate.ne§‘ 
;;ehd un;que image enhaqcement technlques that could be used in the
Center (”hls is Dartlcularly appllcable in the reglm of 1mages'? "'M'
depleted on exotlc fllms such as color b1co1or, ete. and for products
{; ,‘ - prov1ded‘fr0ﬂ real'flﬁe systems. ) '

B o e ey Some access be prov1ded to APSD technologlsts to use nresent EL

dark room and chemlcal lab fac111tles on a non—lnter erlna ba51s.

SR b s XK

25X1
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: f.' The PDG/RD/PSB prov1do APSD tecnn01001sts access to some

prlntlnv equ pment on a non—1nuerfer1ng ba31s.
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